chardat6, in 1875, found pulmonary tuberculosis present in 19 autopsies on diabetics. Windle"9, in 1883, reported the autopsies of 333 diabetic patients, with mention of pulmonary conditions. From this time on the subject has received considerable attention from many standpoints.
Some of the most interesting discussions concerning the topic have centered around the type and distribution of the pulmonary pathology. Dreschfeld8 (1884-85) spoke of an acute, tuberculous bronchopneumonia occurring in diabetes mellitus, running a more rapid course than ordinary phthisis and being characterized by an early and very extensive formation of cavities. Babcock2 and Noltemius'2 likewise supported this view. West"8 (1902) , in a report of 50 autopsies performed on diabetics, recorded 21 cases of pulmonary tuberculosis. Of these, 17 showed an acute caseous type of pathology characterized by rapid extension with cavity formation and little tendency to fibrosis. Montgomery11, in an excellent summary of the literature up to 1912, reviewed the records of 355 autopsies on diabetic cases, 138 of which showed pulmonary tuberculosis. He conduded that the tuberculosis associated with diabetes is "more likely to take the form of a very rapid and extensive, usually caseous, tuberculosis, with early cavity formation and with no tendency to cicatrization." Fitz and Murphy' (1924) , in a review of 37 autopsies, 19 .
The first of the modern studies, based on roentgenographic evidence, was made by Sosman and Steidl"7 in 1927. In their study they examined 182 consecutive cases and found pulmonary tuberculosis present in 45. Of these, 46 per cent, or 21 cases, had a recent tuberculosis of a bronchopneumonic type around the hilum and deep in the lung, "suggesting the type found in children and the unsensitized person." Eighteen cases, or 40 per cent, showed healed apical lesions and the remaining 8 cases, or 15 per cent, were of the ordinary "adult" form. During the same year two German workers, Rosenberg and Wolf"4, in another roentgenographic study, examined 40 patients, 27 of whom had an overwhelming exudative type of disease, not particularly confined to the region of the hilum. Curschmann7 (1928) reported that the primary process in tuberculosis associated with diabetes is in the subapical or hilic region, and not in the apex. In a study of 11 cases, he found "acino-nodular" type of pathology in 6, "cirrhotic" tuberculosis in 3, and "exudativecavernous" in 2. Banyai3 (1931) analyzed 31 cases, finding the "adult" type of tuberculosis in 16, bilateral "perihilar" in 7, unilateral-"perihilar" with no disease on the other side in 1, and "perihilar" tuberculosis on one side and the "adult" type on the other in 7. In commenting on the "perihilar" form, he emphasizes that "the characteristic feature of such perihilar infiltration is not so much its localization, as its bronchopneumonic structure. This bronchopneumonic infiltration may undergo complete resolution or fibrotization, with or without calcification. It may spread through the bronchi, lymph, or blood-vessels, to the surrounding pulmonary areas, or progress to caseation, softening and cavity formation."
Thus, in reviewing the available literature, it is obvious that all writers are agreed upon the striking constancy of certain characteristics of "diabetic tuberculosis". All reports support the high incidence of an acute, exudative, extensive form, progressing rapidly to caseation and ulceration, with little or no tendency to organization. Some of the more recent writers, namely, Sosman and Steidl, Allison1, Bernard4, and Banyai have stressed the location of the pathology.
It is the primary intent of this paper to present the roentgenographic findings of a group of patients with tuberculosis associated with diabetes mellitus, with a view to determining whether or not there is either a predominating type or a predominating distribution of pulmonary pathology, or both. Whenever they are available, autopsy findings will also be mentioned. In addition, in reviewing the records of these patients, several secondary relevant factors will be considered briefly.
The material for this study was derived from the records of 30 ward patients in the 
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The following tabulation summarizes the findings encountered in the entire series of cases. SECONDARY FACTORS As stated previously, several secondary, but nevertheless important and interesting factors have been considered. These pertain to the age of the patients, nationality, social class and occupation, tuberculosis contact and familial tendency to tuberculosis, relationship between the onset of diabetes and the onset of tuberculosis, presence or absence of tubercle bacilli in the sputum, evidence of acidosis, and physical signs.
Age of Patients
In the 30 cases herein considered, the ages ranged from 17 to 70 years. The average age was 44 years, with 16 cases, or 53 per cent, above the average and 14, or 47 per cent, below. In the 15 Group I cases the ages were from 17 to 63, with an average of 46 years. Ten, or 67 per cent, were above the average, and 5, or 33 per cent, below. In the 10 Group II cases the ages were from 22 to 70 years, with an average of 46. Five, or 50 per cent, were below the average, and the same number above. In the 4 cases of Group III the ages ranged from 30 to 47 years, with an average of 37 years. They were equally divided between those above and those below the average. The patient in Group IV was 41 years of age. 
Social Class and Occupation
Most of the patients in this series belonged to the lower middle class. None of them were definitely needy. Many types of occupations were represented. There was no one occupation which was predominant. In fact, aside from housewives, no one occupation was represented in more than 2 cases.
Tuberculosis Contact and Familial Tendency to Tuberculosis
Nine patients gave a history of known exposure to tuberculosis. In 4 of these 9 the contact was familial. Three other patients gave a family history of tuberculosis, but no history of known contact.
Relationship Between the Onset of Diabetes and the Onset of Tuberculosis In 20 cases diabetes definitely preceded tuberculosis, the interval between the onset of diabetes and the onset of tuberculosis varying from 6 months to 10 years. Nine developed tuberculosis within less than 2 years after the onset of diabetes. Ten developed tuberculosis more than 2 years after the onset of diabetes. In one case the length of the interval was not recorded.
In 10 cases diabetes was discovered after the onset of tuberculosis. Most of these were discovered through analysis of the urine when they were admitted for their pulmonary condition. Furthermore, in 7 cases the period of time between the onset of symptoms of tuberculosis and the discovery of diabetes ranged from 6 weeks to 4 months, not a very wide interval. In two cases the interval could not be determined. In the remaining case the patient had an old tuberculosis of ten years' standing which, at the time of the discovery of diabetes, was inactive. Hence, in 9 of the 10 cases in which diabetes was discovered after the onset of pulmonary tuberculosis, one cannot state with any degree of certainty that the diabetes definitely followed pulmonary tuberculosis.
Presence or Absence of Tubercle Bacilli in the Sputum Several writers have commented upon the presence of tubercle bacilli in the sputum of this type of patient. Rosenberg and Wolf1" stated that, with careful examination of the sputum, tubercle bacilli can almost always be found. Curschmann7 found them very infrequently. Bernard4 reported that the bacillus is either absent from the sputum or only intermittently present.
In the 30 cases under consideration, 25 gave positive sputa. Of the S patients who did not give a positive sputum, one belongs to Group I, one to Group II, two to Group III, and one to Group IV. The patient of Group I had a very brief illness, succumbing to a miliary tuberculosis within 4 weeks after the onset of symptoms of tuberculosis. The patient in Group II had minimal infiltrations at both apices. Of the two patients in Group III, one had a small, fresh, unilateral subclavicular infiltration and the other a very minimal unilateral apical lesion. The Group IV case is the "fibrotic" case of 11 years' standing.
Evidence of Acidosis Prior to the Onset of Tuberculosis The writer has been particularly interested in the question of acidosis and the possible relationship between the presence of ketone bodies in the blood and the subsequent development of tuberculosis. In the present series of cases, one finds that 10 of the 30 patients gave unmistakable evidence, through the history, physical examination or laboratory examinations, of being, or having been, "acidotic". Nine of the 10 cases had wide-spread pulmonary pathology. Six of these fell into Group I and 3 into Group II. Of the Group II cases there was evidence in all of them of recent, extensive, widespread, secondary, pneumonic types of invasion.
Physical Signs
Shively"6 expressed the opinion that "frequent as is the association of diabetes and tuberculosis, one or the other, in its early stages, is not infrequently overlooked". Montgomery" reported that physical signs of pulmonary tuberculosis were often lacking. Fitz and Murphy' emphasized the point that pulmonary tuberculosis is easily masked by diabetes and may be overlooked. They suggested routine X-ray films for diabetics to exclude any pulmonary disorders. The "hilum type" of cases of Sosman and Steidl'7 presented few or no physical signs. Rosenberg and Wolf'4 reported that their 40 cases gave physical signs of pulmonary involvement. Bernard's report4 supported Rosenberg and Wolf, while Banyai3 who, incidentally, also reported many "hilum type" cases, indicated that physical signs are absent.
In the present series, 28 of 30 patients presented physical signs which essentially conformed with the roentgenographic findings. Two cases did not present such signs; one of them, a Group III case, revealed a recent, small subclavicular infiltration on roentgenographic examination. This was one of S cases in which the sputum was negative for tubercle bacilli. The other was the arrested Group IV case of 11 years' standing, in which diabetes developed ten years after the onset of tuberculosis. The sputum in this case was also negative for tubercle bacilli. CONCLUSIONS On the basis of the evidence which has been derived from the study of 30 unselected cases, the following conclusions concerning tuberculosis associated with diabetes seem justified.
1. Pulmonary tuberculosis associated with diabetes mellitus tends to assume either a focal or diffuse, exudative, pneumonic, rapidly ulcerating form, with little or no tendency to organization.
2. There is no striking predilection for any one particular pulmonary area.
The following subsidiary conclusions, although incidental, are worthy of mention.
a. All ages are affected. No nationality appears to be immune. Patients from the lower classes appear to be especially susceptible to this combination of diseases. There is no outstanding predisposing occupational hazard. Direct contact or familial tendency to tuberculosis does not appear to be of striking importance.
b. When tuberculosis and diabetes are associated, the diabetes is almost invariably the primary disease.
c. The presence of ketone bodies in the blood appears to be of some importance in predisposing to the development of a very rapid, extensive pulmonary lesion.
d. With careful examination tubercle bacilli can almost always be found in the sputum. Physical signs of pulmonary involvement are almost invariably present.
